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To all whom it may concern: '

Beitknownthat I, JoHN CHARLES HOWELL,
a subject of the Queen of Great Britain, resid-
ing at London, England, haveinvented an Im-
proved Process of Making Battery-Electrodes,
of which the following is a specification.

The subject-matter of this applleatlon was
fully disclosed and claimed in my prior ap-
plication, Serial No. 685,449, filed July 8, 189S,
of which this &pphca,t,lon is a division, made
under the requirements’ of the Office.

T'his invention relates to a form of splral-

~wound metallic ribbon particularly adapted
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for forming secondary battery plates or elec-
trodes, but useful also for other purposes,
such as for primary batteries or for other uses
where it 1s desired fto produce an extended
surface for a given weight of metal. Thein-
vention being described for use in a second-
ary battery, 1135 apphea,tlon for other purposes
will be evident.

It has long been known that to provide
for economical working in electrolytic cells
when heavy currents are employed the elec-

trodes should present as large a surface as.

- possible to the electrolyte, but great difficul-

ties have been encountered in getting this ex-

- tended surface without impairing the elec-
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trical continuity and the mechanical strength
of theelectrode. According tothisinvention

"such extended surface is obtained by so coil-

ing and spacing a metallic ribbon that it be-
comes a plain or crinkled spiral, with a cen-
tral hole therethrough in which a core can be
cast, making close electrical contact with the
interior edges of the ribbon or external strips,
or a surrounding tube perforated or not may
be employed and the core omitted. A num-
ber of such coils can be connected to a me-
tallie frame, so as to form a plate of any de-
sired dimensiong or each coil may form an
electrode of itself.

To clearly explain the invention, reference
18 made to the accompanying dmwm gs, 1n
which—--

Figure 1 is a side elevation of a metal tube
from which the ribbon 1s to be made. F¥ig. 2
is an end view of same.

~ battery-plate formed of seven coils of spiral

| ribbon and a surrounding framework.

Fig. 3 1'ep1'esents a |

. Ifig.
4 is a side elevation of the way the ribbon
appears when wound upon a mandrel. Fig.
5 18 an end elevation of same. Fig. 6 ShoWwsS
the ribbon when held in position by external
strips. Ifig. 7 is an end view of same. Fig.
8 shows in side elevation two lengths of spiral
ribbon mounted upon a common core, and
Fig. 9 represents upon a larger scale a view
of a short length of such ribbon upon a core.

One method by which such coils suitable

for accumulator purposes can be obtained is

to fix a lead or other suitable metallic tube a

to a mandrel which can be revolved and to

place across the end of the tube an acute-an-
gled knife or cutter which can be advanced

in a direction parallel to the axis of the tube

at rates which can be varied, say, from one-
hundredth of an inch to one six-hundredth
of an inch to one revolution of the tube.

will depend upon the metal to be cut and
upon whether a plain or crinkled spiral is to

be produced. " As the tube is cut a ribbon of
metal is produced which tends to curl around

a second mandrel b, arranged in line with the
first mandrel, but mdependently rotated, as

The
rate of, feed as between the knife and tube.
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18 more fully desm 1ibed in my application, Se-

rial No. 701,042, filed January 3, 1899, which
shows and describes one form of appamtus
for carrying out this process. This mandrel
may be made to be rotated or not and can be
withdrawn as the length of the coil increases.

So

The character of the coil so produced depends

upon the amount of the second mandrel’s ro-
tation and the extent of its withdrawal, if
the coil is attached to it, as compared with
the length of ribbon plodueed

1f the rotation or withdrawal of the second.

mandrel be such that the coil be wound there-
on without what may be called ‘“back pres-
sure,” the surfaces of the metal spirals will
be compara,twely smnooth, while if the man-
drel b, taking up the 0011 has a slower rota-
tion or withdrawal the ribbon ¢ is er inkled or
bent to and fro upon itself, as most clearly
seenin Kig. 9, thus pwduembaselles of spaces
or mteis‘uwes between the coils which will

| permit a comparatively free access of the
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electrolyte to all parts of the coil. The rib-

~bon ¢ 8o coiled can be supported by external
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strips d and end pieces e or by a surrounding
perforated pipe, (not shown;) but it will gen-
erally be found preferable to mount them on

cores f, and a number of such cores carrying

the ribbon ¢ can be formed into a battery-

plate by casting or othel wise securing a f1 ame

g to such cores.

It has hitherto been proposed to use per-
forated and recessed plates of various kinds
for battery-work, and also it has been pro-
posed to. have a core with a screw-thread or
worm around it, and also it has been proposed
to mount a series of separate washers of va-
rious forms upon a core; but.so far as it is
believed no one has heretofore proposed to
produce a continuous spiral ribbon from a
single tube. and mount such ribbon upon a
core or frame, securing continuity of metallic
contact and an eitended metallic su rfaee

What is claimed is—

1. The process of producing battery-elec-
trodes which consists in first spirally cutting
a metallic tube in the direction of its len D“th
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and then wiiiding the continuous ribbon s6
produced upon a core oOr mandlel substan-
tially as described.

2. The process of producing battery-elec-
trodes of waved or crinkled ribbon which
consists in first spirally cutting a metallic
tube 1n direction of its length and then wind-
ing the continuous ribbon so produced upon
a core or mandrel rotating with less surface
speed than the tube, substa,ntially as de-
scribed.

3. The process of p1 oducing battery plates
or electrodes which consists in first spirally
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cutting a metallic tube in the direction of its

length and then securing the continuous rib-
bon so produced upon or to a core or frante,
substantially as described.

In testimony whereof I have hereunto set

‘my hand in the presence of two subscribing

witnesses. |
| JOHUN CHARLES HOWELL.

Witnesses: |
PoiLiep M. JUSTICE,
ALLEN PARRY JONES. .
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